Proteinases and their natural inhibitors regulate biological functions cooperatively to maintain homeostasis, while an imbalance between them may cause serious disorders.
With regard to plasmin (PL), a 2 -macroglobulin (a 2 -M) 4 ) and a 2 -plasmin inhibitor (a 2 -PI) 5) are known as endogenous inhibitors. Data has shown that a 2 -PI consists of two active regions: one binds to the active site (catalytic site) and another to the lysine binding site (LBS) of PL. An imbalance between PL and its natural inhibitors causes a serious syndrome, for instance, over activation of PL may induce hyperfibrinolysis. [6] [7] [8] It was reported that PL selective inhibitor inhibited the increase of tumor cells in sarcoma 180 bearing mice. 9) Plasma prekallikrein circulates in the blood as the zymogen of plasma kallikrein (PK) and is activated by factor XIIa to form plasma PK. 10) PK releases bradykinin from high molecular weight kininogen.
11) It is well known that the PKkinin system is associated with various diseases, such as disseminated intravascular coagulation (DIC), 12) allergy 13) and ARDS (adult respiratory distress syndrome). 14) Furthermore, it has been reported that PK activates factor XII, 15) prourokinase, 16) and plasminogen. 17) PK is also known to cause neutrophil aggregation 18) and elastase release. 19) These observations suggest that although PK has many functions, its precise role remains to be determined.
Keeping these circumstances in mind, our studies were directed toward the development of selective PL and PK inhibitors. Previously, we reported active center-directed inhibitors of PL [20] [21] [22] and studies on their structure-activity relationship. 23) Our inhibitors consist of three parts, P 1 , P 1Ј , and P 2Ј , 24) and their structure-activity relationships are summarized in Table 1 .
As shown in Table 1 , compound I inhibits PK specifically. Compound II inhibits both PL and PK, and compound III specifically inhibits PL. The phenyl ring of Phe in compound I may interact with some functional domain of PK, while it does not appear to react with PL, thereby producing the difference in the inhibitory activity between against PK and PL. The benzene moiety of 2-Br-Z of compound II and III , however, may interact with PK and PL. The octyl amide moiety at the position P 2Ј of compound III interacts with PL more suitably than PK. These results showed that we could design enzyme-selective inhibitors by combining various substituents at positions P 1 , P 1Ј , and P 2Ј . This report deals with design and synthesis of selective PL and PK inhibitors and their structure-activity relationship.
First of all, 2-Br-Z moiety at position P 1Ј of the compound III was modified in order to increase aqueous solubility. As shown in Table 2 , the compound 1 exhibited similar inhibitory profile to that of compound III. Compound 2 exhibited an interesting inhibitory profile because it inhibited UK with an IC 50 value of 5.3 mM. On the other hand, compounds 1 and 3 did not inhibit UK. Interestingly, the compound 5 in- hibited UK with an IC 50 value of 5.9 mM, while the compounds 4 23) and 6, which have bulkier moiety at the position P 1Ј than that in compounds 2 and 5, only inhibited PL. The combination of the picolyl moiety at position P 1Ј along with alkylamide at position P 2Ј produced UK inhibitors. Compounds 8, 23) 9, 10 23) and 11 exhibited similar inhibitory profiles to each other, although their inhibitory activity was weak. Trans-4-aminomethylcyclohexanecarbonyl (Tra) moiety at the position P 1 is more suitable for interaction with active center of PL and PK than e-aminocaproyl moiety at the position P 1 .
As summarized in Table 3 , the compound 12, which has carboxy group at position P 2Ј , reduced inhibitory activity against PL and UK compared with the compound 2, while 12 exhibited similar inhibitory activity against PK relative to 2.
Similar phenomena were reported previously. 25, 26) Compound 13, which contains an amino group at position P 2Ј , had a similar inhibitory profile against PL and UK in respect to compound 12, with decreased inhibitory activity toward PK compared with compound 12. The effect of carboxyl or amino function at position P 2Ј on enzymatic activity implicated new strategies for the development of enzyme inhibitors.
As shown in Table 1 , compound I is a selective PK inhibitor, compound II inhibited both PL and PK and compound III specifically inhibited PL. Figure 1 schematically shows the mode of interaction between the compound II and PK and PL. Although compound II inhibited PL and PK with IC 50 values of 0.23 and 0.37 mM, respectively, Tra-Phe-ACA (4-acetylanilide) inhibited PL and PK with IC 50 values of 36 and 0.85 mM, respectively, 22) indicating that Tra-Phe-ACA is Table 4 , compounds 16 and 17 exhibited weaker inhibitory activity against PL and PK compared to compound 14 and 15, although the difference in inhibitory activity against PL and PK is more than those of compounds 14 and 15. Compounds 2 and 15 will be candidates for development of novel drugs, such as anti-tumor medicine and anti-allergy medicine, by inhibiting PL and PK, respectively.
Experimental
Melting points were determined on a Yanagimoto micro-melting point apparatus without correction. Optical rotations were measured with an automatic polarimeter, model DIP-360 (Japan Spectroscopic Co.). Matrix assisted laser desorption ionization time-of-flight mass spectra (MALDI-TOF-MAS) were obtained on a Kratos MALDI II mass spectrometer (Kratos Analysis). Waters model 600E was used for analytical or preparative HPLC. If necessary, peptides were purified by reverse phase HPLC on a C18 semipreparative column (20ϫ250 mm, Nakalai). The column was eluted in 40 min using a linear gradient from 10 to 50% acetonitrile in water, containing 0.05% TFA at flow rate of 10 ml/min; Detection was at 220 nm. 23) by catalytic hydrgenation as usual] in DMF (30 ml) was added 50% sodium hydride (0.21 g, 5.2 mmol) at 0°C. After the evolution of hydrogen gas ceased, p-methoxycarbonylbenzyl chloride (1.9 g, 11 mmol) in DMF (10 ml) and sodium iodide (0.69 g, 4.0 mmol) were added to the solution. The reaction mixture was stirred at 40°C for 6 h. After neutralization with AcOH, the solvent was removed and the residue extracted with AcOEt. The extract was washed with water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to give a precipitate, which was collected by filtration. The crude product dissolved in CHCl 3 (2 ml) was applied to a column of silica gel (3.0ϫ30 cm), equilibrated and eluted with CHCl 3 . The solvent of the effluent (300-600 ml) was removed by evaporation. Pe- 8 mmol) and isobutyl chloroformate (0.36 ml, 2.6 mmol) as usual] in THF (60 ml) was added to an ice-cooled solution of the corresponding amine (3.0 mmol) in THF (10 ml). The reaction mixture was stirred at 0°C for 1 h and at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 5% NaHCO 3 , 10% citric acid and water, dried over Na 2 SO 4 and evaporated down. Ether was added to the residue to give a white precipitate, which was collected by filtration. R: NH(CH 2 ) 7 2 To a solution of Boc-Tyr-NH(CH 2 ) 2 CH(CH 3 ) 2 (1.7 g, 4.8 mmol) in DMF (50 ml) was added 60% sodium hydride (0.20 g, 5.0 mmol) at 0°C. After the evolution of hydrogen gas ceased, 4-picolyl chloride [prepared from 4-picolyl chloride hydrochloride (0.82 g, 5.0 mmol)] in DMF (10 ml) was added to the solution. The reaction mixture was stirred at room temperature overnight. After neutalization with AcOH, the solvent was removed in vacuo. The residue was extracted with AcOEt. The extract was washed with 5% NaHCO 3 , 10% citric acid and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to give a precipitate, which was collected by filtration. The crude product in CHCl 3 (2 ml) was applied to a column of silica gel (3.0ϫ25 cm), equilibrated and eluted with CHCl 3 . The solvent of the effluent (1800-3000 ml) was removed by evaporation. Petroleum ether was added to the residue to form a precipitate, which was collected by filtration, yield 1. Boc-Tra-OH (0.31 g, 1.2 mmol) was added to the corresponding amine component [prepared from the corresponding N a -protected Tyr derivative (1.2 mmol) and TFA (4.6 ml, 60 mmol) in the presence of anisole (0.13 ml, 1.2 mmol) as usual] in acetonitrile (30 ml) containing DIPEA (0.41 ml, 2.4 mmol) and BOP reagent (0.53 g, 1.2 mmol). The reaction mixture was stirred at room temperature for 15 h. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 10% citric acid, 5% NaHCO 3 and water, dried over Na 2 SO 4 and evaporated down. Ether was added to the residue to give a white precipitate, which was collected by filtration and recrystallized from AcOEt. Yield, mp, [a] D 25 value, elemental analysis and Rf values are summarized in Table 5 . Table 6 .
General Procedure for Preparation of H-Tra-Tyr(X)-R · HCl [R: NH-(CH
Boc-Tyr(O-Pic)-Tra-Octyl Ester To a solution of Boc-Tyr-Tra-octyl ester (1.75 g, 3.3 mmol) [prepared from Boc-Tyr(2-Br-Z)-Tra-octyl ester by catalytic hydrogenation as usual] in DMF (100 ml) was added 60% sodium hydride (0.33 g, 8.2 mmol) at 0°C. After the evolution of hydrogen gas ceased, 4-picolyl chloride [prepared from 4-picolyl chloride hydrochloride (0.60 g, 0.82 mmol)] in DMF (30 ml) was added to the solution. The reaction mixture was stirred at room temperature overnight. After neutalization with AcOH, the solvent was removed in vacuo. The residue was extracted with AcOEt. The extract was washed with 5% NaHCO 3 , 10% citric acid and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to give an oily product. The crude product in CHCl 3 (2 ml) was applied to a column of silica gel (2.0ϫ40 cm), equilibrated and eluted with CHCl 3 . The solvent of the effluent (500-1300 ml) was removed by evaporation. Petroleum ether was added to the residue to give purified oily material, yield 1.25 g (61%), Rf 1 0.76. Boc-Tra-Tyr(O-Pic)-Tra-Octyl Ester A mixed anhydride [prepared from Boc-Tra-OH (205 mg, 0.80 mmol), isobutyl chloroformate (0.11 ml, 0.80 mmol) and Et 3 N (0.11 ml, 0.78 mmol) as usual] in THF (30 ml) was added to a solution of H-Tyr(O-Pic)-Tra-octyl ester [prepared from BocTyr(O-Pic)-Tra-octyl ester (500 mg, 0.80 mmol), TFA (0.6 ml, 8.0 mmol) and anisole (0.26 ml, 2.4 mmol) as usual] in DMF (40 ml) containing Et 3 N (0.11 ml, 0.78 mmol) under cooling with ice-water. The reaction mixture was stirred at room temperature overnight. After removal of the solvents, the residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 , 10% citric acid and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were colDecember 2000 1967 H-Tra-Tyr(O-Pic)-Tra-Octyl Ester · 2HCl Boc-Tra-Tyr(O-Pic)-Traoctyl ester (150 mg, 0.2 mmol) was dissolved in 7.2 N HCl/dioxane (0.14 ml, 1 mmol) containing anisole (0.7 ml, 0.6 mmol). After dilution of the above reaction mixture with dioxane (0.14 ml), the solution was stored at room temperature for 2 h. Dry ether was added to the solution to afford a precipitate . Phenacyl bromide (1.99 g, 10 mmol) was added to the above solution and the reaction mixture was stirred at room temperature for 4 d. After removal of the white precipitate (CsBr), the solvents were removed by evaporation. The residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were collected by filtration, yield 3.8 g (100%), mp 68-69°C, 7 -COOPac · TFA [prepared from corresponding Boc derivative (1.0 g, 2.4 mmol), TFA (4.6 ml, 60 mmol) and anisole (0.5 ml, 4.6 mmol) as usual] in DMF (10 ml) containing Et 3 N (0.84 ml, 6 mmol), BOP reagent (1.54 g, 3.5 mmol) was added. The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with water, 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were collected by filtration and recrystallized from EtOH, yield 1 7 -COOPac · TFA [prepared from corresponding Boc-derivative (720 mg, 1.2 mmol), TFA (1.83 ml, 24 mmol) and anisole (0.18 ml, 1.6 mmol) as usual] and Boc-Tra-OH (308 mg, 1.2 mmol) in DMF (10 ml) containing Et 3 N (0.37 ml, 2.6 mmol), BOP reagent was added. The reaction mixture was stirred at room temperature overnight. After removal of the solvent the residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Ether was added to the residue to afford crystals, which were collected by filtration and recrystallized from EtOH, yield 410 mg (44%), mp 180-181°C, [ 7 -COOPac (200 mg, 0.26 mmol) was dissolved in 90% AcOH (10 ml) and DMF (8 ml). To the solution, Zn powder 1.70 g (26 mmol) was added. The reaction mixture was stirred at 40°C overnight. After removal of 87 g, 0.02 mol) , TFA (30.6 ml, 0.4 mol) and anisole (3.0 ml, 0.028 mol) as usual] in 10% Na 2 CO 3 (60 ml), Fmoc-OSu (13.13 g, 0.039 mol) in dimethoxyethane (100 ml) was added dropwise under cooling with ice. The reaction mixture was stirred at room temperature overnight. After removal of insoluble material by filtration, the pH of the filtrate was adjusted to 7 with AcOH and the solvent was removed by evaporation. The residue was extracted with AcOEt. The extract was washed with 0.1 M HCl and water. The AcOEt layer was concentrated to afford crystals, which were collected by filtration and washed with water, yield 9. (Boc) 2 O (5 g, 23 mmol) in 50 ml dioxane was added over 3 h to 1,7-diaminoheptane (11.9 g, 92 mmol) in dioxane (100 ml). The mixture was stirred at room temperature for 2 h. After removal of the solvents, the residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 (7ϫ200 ml) and water, dried over Na 2 SO 4 and evaporated down to give an oily product of 4.2 g (86.8%). The crude product (1.49 g) in CHCl 3 (2 ml) was applied to a column of silica gel (1.7ϫ30 cm), equilibrated and eluted with CHCl 3 . The solvent of the effluent (1200 ml-3900 ml) was removed by evaporation, which was collected as an oily material, yield 1. 4 mmol) and DIPEA (1.8 ml, 10.4 mmol) at 0°C and the reaction mixture was stirred at the same temperature for 5 min and was further stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 10% citric acid, 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Ether was added to the residue to give a white precipitate which was collected by filtration and recrystallized from EtOH, yield 3. 6 mmol) and DIPEA (0.24 ml, 1.4 mmol) at 0°C. The reaction mixture was stirred at room temperature overnight. After removal of the solvents, the residue was extracted with AcOEt. The extract was washed with 10% citrtic acid, 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated to dryness. Ether was added to the residue to give crystals, which were collected by filtration and recrystallized from EtOH, yield 0. 7 NH-Boc (0.25 g, 0.35 mmol) was dissolved in TFA (0.79 ml, 6.9 mmol) containing anisole (0.79 ml, 6.9 mmol) at 0°and the reaction mixture was stirred at 0°C for 10 min and was further stirred at room temperature for 1 h. After removal of the solvent, dry ether was added to the residue to give a precipitate, which was collected by filtration, yield 0. 2 ml, 30 mmol) . The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was dissolved in water. The pH of the solution was adjusted to 4 with citric acid to give an oily precipitate. The precipitate was extracted with AcOEt. The extract was washed with water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were collected by filtration and recrystallized from EtOH. Boc Benzyl N-Boc-p-Aminobenzoate N-Boc-p-aminobenzoic acid (2.4 g, 10 mmol) was dissolved in MeOH (40 ml) and water (5 ml) and the pH of the solution was adjusted to 8 by adding 5% Cs 2 CO 3 in water (5 ml). After removal of the solvents, the residue was dissolved in DMF (30 ml) and the DMF was removed. To a solution of the residue in DMF (25 ml), benzyl bromide (1.34 ml, 11 mmol) was added under cooling with ice. After 4 h, the solvent was removed and water was added to the residue to yield a white powder, which was collected by filtration. The crude material was dissolved in AcOEt. The AcOEt layer was washed with water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford white powder, which was collected by filtration, yield 2. Benzyl N-Boc-m-Aminobenzoate N-Boc-m-aminobenzoic acid (4.7 g, 19.4 mmol) was dissolved in MeOH (80 ml) and water (10 ml) and the pH of the solution was adjusted to 8 by adding 20% Cs 2 CO 3 in water (10 ml). After removal of the solvents, the residue was dissolved in DMF (50 ml) and the DMF was removed. To a solution of the residue in DMF (40 ml), benzyl bromide (2.4 ml, 19.6 mmol) was added under cooling with ice. After stirring at 30°C for 10 h, the solid material (CsBr) and the solvent were removed. The residue was extracted with AcOEt. The AcOEt layer was washed with 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Ether was added to the residue to afford white powder, which was collected by filtration, yield 3. Boc-Tyr(O-2-Pyrim)-OH To a solution of Boc-Tyr-OH (2.81 g, 10 mmol) in DMF (50 ml) was added 60% sodium hydride (0.88 g, 22 mmol) at 0°C. After the evolution of hydrogen gas ceased, 2-pyrimidyl chloride (1.37 g, 12 mmol) was added. The reaction mixture was stirred at 33°C for 4 h. After removal of the solvent, the residue was extracted with AcOEt and water. The pH of the water layer was adjusted to 4 with AcOH to afford a white precipitate, which was extracted with AcOEt. The extract was washed with water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crude product. The crude product in CHCl 3 (2 ml) was applied to a column of silica gel (3.0ϫ25 cm), equilibrated and eluted with CHCl 3 (1300 ml) followed by 1% MeOH in CHCl 3 (500 ml). The solvent of the effluent (800-1700 ml) was removed by evaporation. Petroleum ether and ether were added to the residue to afford a precipitate, which was collected by filtration, yield ) in DMF (100 ml) was added 60% sodium hydride (1.4 g, 40 mmol) at 0°C. After the evolution of hydrogen gas ceased, 2-pyrimidyl chloride (2.5 g, 22 mmol) was added. The reaction mixture was stirred at 40°C for 4 h. After removal of the solvent, the residue was extracted with 5% Na 2 CO 3 and AcOEt. The pH of the water layer was adjusted to 4 with AcOH to afford an oily material, which was extracted with AcOEt. The extract was washed with water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crude product, which was collected by filtration and recrystallized from petroleum ether and ether, yield 2. 98 g, 3 mmol) , TFA (4.6 ml, 86 mmol) and anisole (0.46 ml, 3 mmol) as usual and converted to HCl salt by 7.1 N HCl/dioxane (0.81 ml, 6 mmol)] in DMF (20 ml) containing Et 3 N (0.42 ml, 3 mmol) under cooling with ice. The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down to afford an oily material. The crude material in CHCl 3 (2 ml) was applied to a silca gel column (3.0ϫ21.0 cm), equilibrated and eluted with CHCl 3 . The solvent of the effluent (400-800 ml) was removed by evaporation. Petroleum ether was added to the residue to afford amorphous powder, which was collected by filtration, yield The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down to afford an oily material. The crude material in CHCl 3 (2 ml) was applied to a silca gel column (3.0ϫ19.0 cm), equilibrated and eluted with CHCl 3 (1300 ml), followed by 1% MeOH in CHCl 3 (600 ml). The solvent of the effluent (500-1700 ml) was removed by evaporation. Petroleum ether was added to the residue to give a powder, which was collected by filtration, yield 0. The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the resiude to give a powder. The crude material in CHCl 3 (2 ml) was applied to a silca gel column (3.0ϫ19.0 cm), equilibrated and eluted with CHCl 3 (1300 ml). The solvent of the effluent (400-900 ml) was removed by evaporation. Petroleum ether was added to the residue to afford a powder, which was collected by filtration, yield 0. N (29 ml, 0.21 mmol) . The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 10% citric acid, 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were collected by filtration and recrystallized from EtOH, yield 120.0 mg (80.8%), mp 182. The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were collected by filtration and recrystallized from AcOEt, yield 170 mg The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 10% citric acid, 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were collected by filtration. A crude material in CHCl 3 (2 ml) was applied to a WAKO gel 300 column (2.5ϫ21 cm), equilibrated and eluted with CHCl 3 (255 ml), followed by 1% MeOH in CHCl 3 (600 ml). The solvent of an effluent (435-800 ml) was removed by evaporation. Petroleum ether was added to the residue to afford a powder, which was collected by filtration, yield 80 mg The reaction mixture was stirred at room temperature overnight. After removal of the solvent, the residue was extracted with AcOEt. The extract was washed with 10% citric acid, 5% Na 2 CO 3 and water, dried over Na 2 SO 4 and evaporated down. Petroleum ether was added to the residue to afford crystals, which were collected by filtration. A crude material in AcOEt (2 ml) was applied to a silica gel column (3ϫ21 cm), equilibrated and eluted with AcOEt and n-hexane (1 : 1, 390 ml), followed by AcOEt and n-hexane (2 : 1, 800 ml). The solvent of the effluent (120-1100 ml) was removed by evaporation. Petroleum ether was added to the residue to afford a powder, which was collected by filtration, yield 110 mg (29.3%), mp 178-181°C, and MeOH (20 ml) was hydrogenated for 2 h over a Pd catalyst. After removal of Pd and the solvent, ether was added to the residue to yield crystals, which were collected by filtration. The crude material in CHCl 3 and MeOH (1 mlϩ1 ml) was applied to a silica gel column (3ϫ13 cm), equilibrated with CHCl 3 and eluted stepwise with CHCl 3 (300 ml), 1% MeOH in CHCl 3 (200 ml), 3% MeOH in CHCl 3 (400 ml), 5% MeOH in CHCl 3 (200 ml) and 8% MeOH in CHCl 3 (800 ml). The solvent of the effluent (5% and 8% MeOH in CHCl 3 ) was removed by evaporation to yield solid material, which was collected by filtration and recrystallized from AcOEt and ether, yield 117 mg (88%), mp 241-244°C, Rf 1 0.56, Rf 2 0.42. Boc-Tra-Tyr(O-2-Pyrim)-p-aminobenzoic acid (80 mg, 0.13 mmol) was dissolved in TFA (0.5
